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@ Shaving apparatus. 



;@ A shaving apparatus has at least one shaving • 
unit (2) which comprises an exterrial shaving mem-: 
ber (3) and an Internal shaving rhennber (4) which is 
rotatably drivabie relative to the external shaving 
member, the external shaving member having an 
annular wall portion (5) with lamellae. (6) which ex- 
tend in substantially radial directions and bi9tween 



which haiir-eritry g^pertures (7) are formed, the inter- 
nal :^having merhbfef comprlsihg cutters (9).. in order' 
to improve the shavjhg performance the shaiving 
apparatus is characterized in that the average cir- 
cumferential velocity of the cutter is between.0.4 arid 

1.2 m/s!---' \. 
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A shaving apparatus having at least one shav- 
ing unit comprising an external shaving member 
and an internal shaving member which is rotatably 
drivable relative to the external shaving member, 
the external shaving memiber having ari annular 
wall portion with hair-entry apertures, and the inter- 
nal shaving mernber having cutters comprising cut- 
ting edges which describe a piXh adjoining the 
inner side of the annular wall portion of the externial 
shaving mernber." ' 

A rotary shaving apparatus oiF the type defined 
in the opening paragraph is disclosed in, for exam^ 
ple;US-A-4.675,998 (PHN 11 

In such shaving apparatuses the shaving per- 
formance could be improved, le. the hairs couid be 
severed closer to the skin, by reducing the thick-: 
ness of the wall portion In which hair-entry ap- 
ertures are situated. However, this would be at the 
expense of the so-called skin comfort. This is be- 
cause the skin would then protrude slightly further 
Into the path of internal shaving niember, as a 
result of which the skin could be injured and/bir a 
slightly Imtating effect could arise, 

It Is an object of the invention to Improve the: 
shaving performance of the shaving apparatus of 
the type defined in the opening paragraph, in such 
a way that the skiri comfort remains satisfactory or. 
is even improved. 

To this end the shaving apparatus in accor- 
dance with the invention is characterized in that the . 
average circumferential velocity of the cutter is 
between 0.4 and 1 .2 m/s: . ; 

The invention is based on the ir^dognitloa. 6^^^ 
the fact that the mass inertia of the skin portion .: 
which deformed dmrig the shaving; process can 
play an important part in the skin conrifort of the 
.^shaVing apparatus. Pursuarit to; Ihjs. It has beeh> 
" established by experiment that a; Ibw^r sjjeecl of . 

the intei'nal shaving member is far more com- • 
: fortable to the skin, this eriables. the thickness Of ; ; 
the wall portion With the hair-e apertures to be ^; 
reduced while the skin comfort is maintained or ' 
eiven improved In comparison With the rotary shay- ■ 
ers known until now. A thinner wall portion results ; 
in the hairs being seveired closer, to the skin and 
hence in. a better shaving perfprmance.^ . : . 

Cutting hairs requires energy, which is deliv- 
ered by the motor. Sometimes hairs are severed, 
simultaneously or immediately after each other. 
During cuttirig the rotating internal shsivihg . mertibef; 
is subjepted to forces which iriter alia tend to urge 
the shaving member, out of its path and also tend 
to slow down the shaving irnember. Gutting a hair is : . 
expedited when the internal shaving menr^ber is . 
dynamically stable, which means^ that during cut? 
ting the cutting iedges as far as possible remain In 
. the path adjoining the lower side pif the external : 
shaving member and, moreover that the speed 



remains fairly constant, this has lead to a balanced 
construction as described in the above-mentioned 
dpcument and as used in the preterit rotary shav: 
ing apparatus. In view of this, the spe^d of the 

5 ihterhal shaying member Is selected as high as 
possible, the impact between the Internal shaying 
member and a hair tp be severed is smaller at a 
high cutting speed than at a low cuttirig speed \ 
because the duration of the impact ; is shbrte^^ 

70 high speied Is itibre favourable for the stability of 
the shaving system. In such rotary shiaving ap- 
paratuses the circumferential velocity customary 
/ until now is therefore between 2 and . 3 rn/s. In 
shavers of older types the speed is even higher. [ 

15 Tests have demonstrated that skin injury may 
arise in that the internal shaving member in fact 
hicks the skin (see Fig. 3). One of the causes of . 
this could be that the skin has not only a certain 
mass inertia but also viscp-eiastic properties ^ Both 

20 properties lead to a skin bulge offering more; resis- 
tance to; defprnrtatiori as the rate of deformation by 
the shaving rriember increases. As a result of this, 
a. shaving mernber. having a higher speed is more 
llkbly to penetrate the skin than a shaving member 

25 with, a lower speed.: A lower speed Is more com- 
' fortable to the skiri. A test has revealed that a 
: cutter speed . of 1.? .m^^ a distinct, 

ihriprovement In s;klh eorrifort as compared w 
speed of 2 m/s. 

30 Preferably, the cutter frequency is higher than 

300. 

Herein, cuttjer, frequency, is to be u^^ 
riieah the number of tirhes per second that the 
cutting edge of a cutter moves past the sahne hair-- 
35 entry aperture, It has been found that at a sp^^ 
0.4 rn/s and a cutter frequency below 300 the time 
needed for shaving increases perceptibly. How-, 
ever, :the reduction pf^^ is subject to 

limitations, in current types of rotary shavers this 
40... ; frequency; i3 between isp and^rK^ this means 
: ihdi. if the: t^utter^^^ reduced the number of 

cutters should be increased proportionally in order, . 
to maintain the . sanie frequency; Increasing' the 
number of cutters means that the spacing between 
45 .. the cutters becornes smaller. However, this is sub- 
ject to 11 mitationis with respect to 

the: capture of hairs: a hair should stjll be: 
capableofassuminganuprightp6sition.be-. 
tween two cutters . 
50 . vv soilihgi.accumuiatioh of hair cu between ; 
- "'• • the cutteffs- 

- the nianufacture. .. 
. In the drawings:: : . ' 
'■ ■ ' ' Fig. 1 is a perspective view of a shaving appara- 
. 55 tus coimprisihg three ..shaving units, in which the 
' invention Is used, 

Fig. 2 is ah enlarged-scale cross-sectional view 
of a shaying unit shqwh in Fig. 1, and 
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Rg. 3 represents diagrammaticaliy a possible 
mechanism of skin Injury, 

The shavirig apparatus has a housing 1 with 
three shaving units 2. A shaving unit 2 comprises 
an external ishaying member 3 and an internal 5 
shaving member 4. which is: rota^^^ drlvable rela- 
tive to the external shaving meniber. jn known 
manner the internal shaving member can be driven 
by megns of an ielectric rnptor, riot ishown, which Is 
accommodakid in the houslhig; ' to 

Each external shaving member 3 has a sub- 
stahtlally= annular wall portion 5 with lamellae (6) 
which extend in substantially radlial directions and 
between which hair-entry apertures 7 are formed. 
The inner side of the external shaving member has is 
an annular groove 8 at the location of the wail 
portion 5. The internal shaving member 4 com^ 
prises cutters 9 haying cutting edges 10, which 
describe a path (14) adjoining the inner side 11 of . 
the groove 8 in the external shaving . member 3.. / 20 
The internal shaving member 4 can be driven by a 
motor about an sbcis of rotation .12. 

Rg. 3 illustrates a mechanism which may be 
the possible cause of skin Injury. The skin pene- 
trates into the hair-entry apertures and forms a skin 25 
bulge 1 3: The top. of this skin bulge is situated in 
the path 14 of the gutting jB^^^ puriifig shaving . : . . 
the cutter 9 presses againist th^ skin bulge and ;/ 
deforms It. However, it also occurs that the cutting, 
edge 10 penetrates the skin and in fact nicks the : ^3d 
skin (1 5). Such, a skin injury is more likely to occur - 
at a higher , speed of the cutter than at a lower : 
■ ^F?€|ed; : ' 'v'^xr'---^ " 

Claims;" .. *; -'as; 

.1, A shaving, apparatus havirig at least one shav-r 
ing unit cornprising an external shaving hneni- 
ber and an internal shaving member which is 
rotatably drivable relative to the external shav- ; 40 
ing member, the externai shaying memtier 
having an annular wall portion' with lamellae 
which extend in substantially radial directions 
and between which hair-entry apertures are 
fornhed, and the internal shaving member hav- 45 
ing cutters comprising cutting: edges which d 
^ scribe a path adjoining the inner sid^ of the 
annular wall portion of the external shaving 
iTiember. characterised iri that the average ■ 
; circumferential yelocity of the cutter is betvyeeh : . 50 
.0.4 and 1.2 m/s. : \ 

. 2. A shaving apparatus, as claimed in Claim 1, v 
characterlseid in that the cutter frequency is. 
higher thah 300. ^ •; ' ^ r . 5S 
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